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[57] Abstract: 

PURPOSE: To produce L-isoleucine or L-valine in high efficiency by using a gene 
originated from coryneform bacteria and coding acetohydroxy acid isomeroreductase. 
CONSTITUTION: A gene coding acetohydroxy acid isomeroreductase and consisting of 
1014 base pairs coding 338 amino acids is separated from Brevibacterium flavum MJ- 
233 and introduced into the same kind of coryneform bacteria. L- isoleucine or L- 
valine can be produced in high efficiency from a new viewpoint by using the 
transformed coryneform bacteria. 
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(74)ttSA 


#S± ill* Ktt 



(54) [^0>«ft] T-trh t Kn*i/©K V>Bu0^t3- Ki"£jftfirPDNA 
(57) I^iKJ] (*iE#) 

l — f y o >r ^vxit l v yzmm^Zo 

im&L] 'fl'&tfT'yV*- 77/UMJ-2 3 3 

a»&¥«Sftfc* 3 3 8«or^/»«r3-K-r6i o 



IWfKMfc <£>t£ia] ( Brevibacter ium f 1 a v u 





V • 7 










ATGGCTATTG 


AACTGCTTTA 


TGATGCTGAC 


GaGACcra 


CCTTGATCCA 


GGGCCGTAAG 


60 


GTTGCCATCG 


TTGGCTACGG 


CTCCCAGGGC 


CACGCACACT 


CCCAGAACCT 


CCGCGATTCT 


120 


GGCGTTGAGG 


TTGTCATTGG 


TCTGCGCGAG 


GGCTCCAAGT 


CCGCAGAGAA 


GGCAAAGGAA 


180 


GCAGGCTTCG 


AAGTCAAGAC 


CACCGCTGAG 


GCTGCAGCTT 


GGGCTGACGT 


CATCATGCTC 


240 


CTGGCTCCAG 


ACACaCCCA 


GGCAGAAATC 


TTCACCAACG 


ACATCGAGCC 


AAACCTGAAC 


300 


GCAGGCGACG 


CACTGCTGTT 


CGGCCACGGC 


CTGAACATTC 


ACTTCGACCT 


GATCAAGCCA 


360 


GCTGACGACA 


TCATCGTTGG 


CATGGTTGCG 


CCAAAGGGCC 


CAGGCCACTT 


GGTTCGCCGT 


420 


CAGTTCGTTG 


ATGGCAAGGG 


TGTTCCTTGC 


CTCATCGCAG 


TCGACCAGGA 


CCCAACCGGA 


480 


ACCGCACAGG 


CTCTGACCCT 


GTCCTACGCA 


GCAGCAATCG 


GTGGCGCACG 


CGCAGGCGTT 


540 


ATCCCAACCA 


CCTTCGAAGC 


TGAGACCGTC 


ACCGACCTa 


TCGGCGAGCA 


GGCTGTTCTC 


600 


TGCGGTGGCA 


CCGAGGAACT 


GGTCAAGGTT 


GGCTTCGAGG 


TTCTCACCGA 


AGCTGGCTAC 


660 


GAGCCAGAGA 


TGGCATACTT 


CGAGGTTCTT 


CACGAGaCA 


AGCTCATCGT 


TGACCTCATG 


720 


TTCGAAGGTG 


GCATCAGCAA 


CATGAAGTAC 


TCTGTTTCTG 


ACACCGCTGA 


GTTCGGTGGC 


780 


TACCTCTCCG 


GCCCACGCGT 


CATCGATGCA 


GACACCAAGT 


cccgcatgaa 


GGACATCCTG 


840 


ACCGATATCC 


AGGACGGCAC 


CTTCACCAAG 


CGCCTCATCG 


CAAACGTTGA 


GAACGGCAAC 


900 


ACCGAGCTTG 


AGGGTCTTCG 


TGCTTCCTAC 


AACAACCACC 


CAATCGAGGA 


GACCGGCGCT 


960 


AAGCTCCGCG 


ACCTCATGAG 


CTGGGTCAAG 


GTTGACGCTC 


GCGCAGAAAC 


CGCTTAA 1017 


h t v**tvm4 





Met Ala lie Glu Leu Leu Tyr Asp Ala Asp Ala Asp Leu Ser Leu lie 

15 10 15 

Gin Gly Arg Lys Val Ala lie Val Gly Tyr Gly Ser Gin Gly His Ala 

20 25 30 

His Ser Gin Asn Leu Arg Asp Ser Gly Val Glu Val Val lie Gly Leu 

35 40~ "45 

Arg Glu Gly Ser Lys Ser Ala Glu Lys Ala Lys Glu Ala Gly Phe Glu 

50 55 60 

Val Lys Thr Thr Ala Glu Ala Ala Ala Trp Ala Asp Val He Met Leu 
65 70 75 80 

Leu Ala Pro Asp Thr Ser Gin Ala Glu lie Phe Thr Asn Asp He Glu 

85 90 95 

Pro Asn Leu Asn Ala Gly Asp Ala Leu Leu Phe Gly His Gly Leu Asn 

100 105 110 

He His Phe Asp Leu He Lys Pro Ala Asp Asp lie lie Val Gly Met 

115 120 125 

Val Ala Pro Lys Gly Pro Gly His Leu Val Arg Arg Gin Phe Val Asp 

130 135 140 

Gly Lys Gly Val Pro Cys Leu lie Ala Val Asp Gin Asp Pro Thr Gly 
145 150 155 160 

Thr Ala Gin Ala Leu Thr Leu Ser Tyr Ala Ala Ala He Gly Gly Ala 

165 170 175 

Arg Ala Gly Val He Pro Thr Thr Phe Glu Ala Glu Thr Val Thr Asp 

180 185 190 

Leu Phe Gly Glu Gin Ala Val Leu Cys Gly Gly Thr Glu Glu Leu Val 

195 200 205 

Lys Val Gly Phe Glu Val Leu Thr Glu Ala Gly Tyr Glu Pro Glu Met 
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210 215 
Ala Tyr Phe Glu Val Leu His Glu Leu 
225 230 
Phe Glu Gly Gly lie Ser Asn Met Asn 
245 

Glu Phe Gly Gly Tyr Leu Ser Gly Pro 
260 265 
Lys Ser Arg Met Lys Asp lie Leu Thr 

275 280 
Thr Lys Arg Leu He Ala Asn Val Glu 

290 295 
Gly Leu Arg Ala Ser Tyr Asn Asn His 
305 310 
Lys Leu Arg Asp Leu Met Ser Trp Val 
325 

Thr Ala 
= -mi^DNA 0 

5 ] m*ig i ~ 4 M*irnMz&M<Dm&* 

££trDNA£#^5lft&ji:/7*S K 0 
[000 1] 

■•t>trD^i»^7^DV-y^f^ (e. c.— i— 

1. 1. 8 6) Sra-KtSlGfDNA, 
Striae*:/?.* S h\ ^y^^ K^«*»E*<*jh,fc 

[0 0 0 2] 

(E. C. 1. 1. 1. 86) ft, ^fVn^^M 

✓<y v^^atfe^o-ot tr, x-i/^v tr • a 

! j ( Escherichia c o 1 i ) (C*5^*tJ:< 

^r^h!)- (Journa 1 of Biologi 
cal Chemistry) 261, 2441-24 

5 0, 1 98 6) , -tCD^i, ^a^r^ (js 
ynechocystis s p. ) S^iftfis^?- C^-f 
— f/l" jj"f • /<^f!) to^*- (Journal o 
f Bacteriology) 174, 7910-7 
918, 1992) „ yth^yjJX-ytr'j* (L_ 
actococcus 1 a c t i s ) &$fe3HzrF- [i? 
■y—tvu • iff '/^filtn^ (Journa 1 
of Bacteriology) 174, 6 580- 

6 5 8 9, 1 9 9 2), V f • * y n y- 4 - (R 
h i 2 o b i urn me I i 1 o t i) fc^itte^ 



220 

Lys Leu lie Val Asp Leu Met 
235 240 
Tyr Ser Val Ser Asp Thr Ala 
250 255 
Arg Val lie Asp Ala Asp Thr 
270 

Asp He Gin Asp Gly Thr Phe 
285 

Asn Gly Asn Thr Glu Leu Glu 
300 

Pro lie Glu Glu Thr Gly Ala 
315 320 
Lys Val Asp Ala Arg Ala Glu 
330 335 

-f—f-jV* iff • /^^ytn^- (Journal 
of Bacteriology) 1 7 3, 7 7 5 6- 
7 7 64, 1 9 9 l) ir ^o^-fir* • iru-^i^ 
( Saccharomyces c e r e v i s i a 

(Nucleic Acid Ressearch) 1 
4, 9 6 3 1 -9 6 5 1, 1 9 8 6) . XK+f-T • * 
IsyizT ( S p i n a c i a o I e r a c e a ) 
atfc^ (/W^^^/V • (B i o c h em 

iacl Journal) 2 7 7, 4 9 6-4 7 5, 
19 9 1) <D-$tm&tf#:m£tlX^Z>. o LfrLttfr 

-ern^^y/P f-t (e;- c. i. 1. 
1.86) ita^o-^*iti-ov^T, Vt&cnn&Mi't 

[00 0 3] 

-^s«B®Eb^or-fe h fc Ko =^->ee?-r y ^ n 

if (E. C. 1. 1. 1. 86) £3-K-T5fcfc^£ 

-r y n^»om l -/< y ^*»a+* - 1 xh * 0 

[0 004] 

u-t, ( 1 ) y 

©7t h t Kn^rv'BiM' y^ n \sf$$ — ££3- Ki" 
SI^DNA, (2) tt»e^DNA^*A*4lfe 
ttM^^SK. (3) BMiM.:/?*? K-CJBSt 

[0 0 0 5] **W«co^T*6l^»JWK«93-r 
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Kn^>68Sfcd><b2, 3-^tKo^-3-y^V$ 

2, 3-^tKB*WySttt^tm ft 
*3*>Ti?l>fc Kn*^y^o^^ (E. 
C. 1. 1. 8 6) «:3-Kt5i6fDNA!rl*t 

So 

10 0 0 6] 7tht Kn^^yynl/y^-f 

*«S*i*:««:*rti-6rfcbpriBT?«>s#, -mat 

f yy/<J* ( Brevibacterium 

f 1 a v um ) M J -2 3 3 (PERM BP-149 

[ooo7] ^tibommm^m^Am^^mm-t 

^A-77^MJ-2 3 3 (FERM BP-14 
9 7) *<Dftfe#±fc#fcU r^ttft^traaftMIR 

[ooo8] T^tr^-r y ?a • 77/UMj 
- 2 3 3*(C»«HI«id»f>Sfefe»DNA«radJi-*o 
fe&ftDNAfca8MflUNk, flJxtfBg I 11 
E c o R I «rfflV>Tjfefe#DNA«r^»w»*H-5. » 
fcft*DNAWtf*¥»^*M«L *»«Sfc*5tta» 
3^<**-, M*.tfpKK2 3 3-3 (7 7/^^7 
81) :<0^^ffl^T7tftKn^ 

gigttgc 

P V u I I 1 

Sail 2 
EcoRV 1 
S t u I 1 

Pral 1 

[0 0 13] fflitKftV^T, ffilMISiCJ:*- 
rBMHHkJ tt, DNAim^7^n f ^ MR 

[oouiit r««w*r>to*t*j a^^^s 

tt, a:^* !)t7«3 yo9A^7r-^ (A p h a 
g e) 0>D N A trMSRIHKH i n d 1linMaiWrU-C»5> 



jstxj c ^< si y K*tt*»*9£**3i y t r • a y <e 

scherichia col i ) ME 8 3 1 5 [HA 

sms^*^ ; t 4 1 

#6ft**ME**£ 5 KDNA«*HIU M 

K»*-rtB«rr 6 r t tc «fc 9 #A £ tift 7 u ev<* r y 
• 77^AMJ-2 3 3*»A***OAWr>i-«rai 

[0 0 0 9] LT»eivSAWr>t-Sr*^{ca^*flB 
MW**#^TffltfU *#<b*t*DNAKJrtf£, *MI 
THWi^^^-7'7^^ KMAl, 

[ooio] »e>nsjwr«ft*j:-o^5^§ kdna 

*OAHffr«r««**f|-r*rfc#-C*J5. 
• 7 7/^MJ-2 3 3tt0ft&#DNA&ffl|SBHRE 

tm2. 1 k b©DNA»ffi-«:W*:ii J T#5. 
[OOlU I©»2. lkbOTthtKn*i/i-f 
y^ p u^* *-if Sr=a— Ki~ 6Sfi?fe£trDN ANr 

[0 0 12] 



flBrfr (kb) 

1.5 5 0.5 5 

0. 9 5 0.6 5 0.5 
1.1 1.0 

1. 8 0. 3 

1. 4 0. 7 

7 • =i !)<7)77^ 7 4 7 7-v 5 (0x17 

4 phage) (ODNAtWfHae 111"?^ 

£\ aWfDNAWffrXW:^^? K©*DNA*ffr©* 
l*Ttt> l%r^n-^yyHBftMc»|cJ:-3T»€>n-6 
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100 15) ±BLfc^uir^^y *a . 77 

/UMJ-2 3 3©Jftfe#DNASr»iJia»*E c o R 

#**5j»2. lkbODNA^OV^Il ^©*S 
E7fl«r:/7*5 KpUC 1 1 8&tf/£*:ttpUC 1 1 

9 (Sfi3fi«) *m^*i&***sx*u7t+mmvk 

(dideoxy chain t e rmi na t i o 
Sanger, F.e t. a I. , Proc. N 
ail. Acad. Sc i. USA, 7 4 , p 5 4 6 

3, 1977) k j: ■) r 

fctr»«Lfc±E»2. lkbODNA»r)tOlSE 
T -fe h t Ko ^Sfc-f V ^ o k*'* K-rs 
G-TZhwh*). 3 3 8»or^ y^*=i-Kt- 6i 

0 1 4**»^e**$iXTt^ 0 
[0 0 16] JiffiLfc, ftiSK^J»OK^IS# : 1 

>r y* n Ki-sae-T-tstrDN a 

iti><n<D&t£t>-r> ifinrffiv^ftsDNA^se, m 

fctfT:/^ K • aC< *->^AXttB3 9 4 DNA/ 
RNAV^-fe^lF-SrJfll^r^rt^ixfcfc^-CfcoT 

[0 0 171 tilU<Dto<7l'X'<? s r» ?A • 7 
7^M J -T3 3 ©JfefifcD"N A*>£1kfe£h**SB 

*fA£*vt^T *e>fc4tt^J<0-«aMEttS 

[OOUl tJlJ:i:^lfctt$^2. lkb<^D 
NAW^<0»JI»*i»»^iftHS:Hll^1-. 

ite^^tfDNAWffr (aw*) ft, 
Ktr»ar 

[0 0 19] *»wort hfc Kn*vifc<<y>t 



[0 0 2 0] *^OAWrmAt<5r^st#5, 

-2101 8 4%<&mz.fci&<n77X* KpCRY 3 

0 ; 7 6 5 7 5 -IHMWcBfcO:/? * S K 
pCRY21, pCRY2KE, pCRY2KX, pC 
RY3K pCRY3KEMpCRY3KX ; W 
1- 1 9 1 6 8 GlMMltilBftD:/?*^ KpCRY 2 
MpCRY3 ; WWBgS 8-6 7 6 7 9^«(CK« 
<D p AM3 3 0 ; 8-7 7 8 9 5*&<MUBtt 
<D p HM 15 19; #BP8 58-192900 *^fRlC 
!5*COpAJ 6 5 5, pAJ61 lMpAJ 184 

4 ;*HIB5 7-1 3 4 500-^(Cg£«(DpCGl 
BflBg 5 8-3 5 1 9 7^*|:BfOpCG 2 ; ft&fiBB 

5 7-1 8 3 7 9 9*&*Uc5B*Wp CG 4RXfp CG 

1 l^^if5ri:^T#5o 

[0 0 2 1] +-Ct>3 5*§B»B«(0fii'<^^-*-Cffl 

G>tf#*L<, ^^^^^^^ KpCRY30, pCR 
Y21, PCRY2KE, pCRY2KE, pCRY2 
KX. pCRY31, pCRYSKE^pCRYSK 

I O'OZ 2 7 *X V*<9 # — p CRY 3 0 £88 

fc UTtt, ^ktr/^^y 

* ( Brevi bac ter i u m s t a t i o n i 
_s_) IF012 144 (FERM BP-2515) 
h??*^ Kp BY 5 0 3 K«>WMCO 
^Ttt#M?l - 9 5 7 8 5^i«*I) DNA«r*W 
U MIHftRXho IT*#<*#jfo4. Okbco^y^ 
S KO«H*flt«ttl«r^5*e^**tfDNA«ffr 

L, »^HE c oR I*5itfKp n I -C*#$#tt 
2. 1 kbff>^?*5 K«>R*fldi**rfl6afi**r* 
tfDNAWW* mTwfiSr rftCflsflKj irfr^r^^ 
fc5o ) Sr^»?ifi-rc wne>^Wf^S:^7^^ KpH 
S G 2 9 8 (ftfKtit) (OEcoRl, Kpnl ftfitR 

*-pcry3 ozmmtz^hwzz. 

[0 0 23] tfeiC, ±12^7 7s % K-<* ^*-^<0*«W 
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[0 0 2 4] 7y*$ KpCRY3 0^*«WOA* 
JttD&Ate, ^^$KpCRY3 0«:«»**Eco 

(ARfrtf) «rDNA9Xf^t?itttS^^^lciDt=f 

pCRY3 0lC#f^O±#£#fa2. lkbOA^rit 
££ALfc&*;L:/7*^ K£> *#95#<bfi:/7* S 
KpCRY30-I RW^lt ^7^5 KpCRY 
3 0-1 R<0fffiK*«fe«>»«BliO^ttt, ^IBHife^T 

L - /< y >-«rS«{c»^ J: < £ w t *i «Tft i: ft 

•77/<AMJ-2 3 3 (PERM BP-149 
7) % /UtV^ry^A • 77/^MJ —2 3 3 — A 
B-41 (FERM BP- 1 4 9 8) > ^Hf^f 
!)">i..77/^MJ-23 3-ABT-ll (FER 
M BP- 1 50 0) , ^k^^f^A-77^ 
MJ -2 3 3-ABD-2 1 (FERM BP-149 
9) $&mf 

[0 0 2 6] &*5, ±ffiCOFERM BP-1 4 9 8<D 
Bi£fete"F~E~RM B P - 1 re TgrtWttr** ktX~ ~ 

(flr^BB 5 9-2 8 3 9 8^ 
i|3-4»»o It FERM BP-1500 
©Sttllt, FERM BP- 1 4 9 70f^«H 
fc L - a -T ^ / Afit h 7 V^T S -t?»J£**£H«: 

(*5rBflBg6 2-5 1 9 9 8f^i*i) . £ <b 
lc s FERM BP-1 4 9 9(Ol^liFERMBP- 
1 4 9 7<Dm#t&»Wt LtD-a-7;/|S»7T; 

mft&m&ifc-zbz mmwe 1-177993 

[0 0 2 7] nnb<0|»^«5OflfelC, 7VeV<*^y* 
A«7^-7^^ ( Brevibacterium 
a mm on iagenes ) ATCC687 1 % 1^ A 
TCC1 3 7 4 5, f^ATCC13746; 
T V $ J* ' J* ( Brevibacteriu 

m divaricatum ) ATCC14020 
UfcV^^JJ *?J± • 7? b?T — J >?J* ( B r e v i 
bacter iumlactofermentum ) A 
TCC 1 3 8 6 9 ; ajl^f !l • y;V?%j3Jx 

(C orynebacter ium glutamic 
urn) ATCC3 183l^$MirltM 



[0028] Sfiiir^nr/^f y^. 7 

7/<AM J - 2 3 3 fi*Ot««r»^5i*> 
»tt6/7^n*pBY5 0 2 Oft§f!086 3-3 6 7 

pBY50 2^tSrt^U^ 

Kp BY5 0 2^it5*feitr^ 0]* 

*t>«rtireib$U A*ftfc#*+*::£fc^i&T&3 
(Bact. Rev. , 3 6 , p. 3 6 1—405 (l 
9 7 2) o ±iB:/7*$ KpBY5 0 2SrAfttt 

[0 0 2 9] ^i/H^/^7!) ?A • 77/UMJ- 
2 3 3 0£*fr7^&H*i- j 5Sa*>r* 9 ?V*\<> 
>^(*&:0. 2-50/jg/ra!) iKltxf^ 
*A:/n* K (•*: 0. 

K»Wlt#ttfl\ ^7*5 KpBY5 0 2iS»4 

BY 5 0 2^R4Sh^Hf^^y • 7 7/^ 
MJ - 2 3 3^«fK^ttbll$. 
[0 0 3 0] i:e**«fe*^W»lftft^9^$-K(C 

&%mu*mt. *na#uE*no*fe, wwci 1 v 

in, N. M. and H a n a w a I t , P. C. , 
To'urnxl — of — B acteriology,J_ 
7 0 , 2796 (1988) ; I to, K. , N i s h 
i da, T. and Izaki. K. , Agricu 
lturai and Biological Che 
mi s t r y, _5 2, 2 9 3 (1 9 8 8) ^(DXWCtd, 

CSatoh, Y. et a 1. , Journal o 
f Industrial Microbiolog 
y, 5^, 159 (1990) i~Z>Z kfc& f?fT9 

[0 0 3 1] ±&<0j3&VMfRm&LX%t>tlZT-t b 

*SJKB|S, ^^^^7y!>A.77^AMJ- 
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[0 0 3 2] Sfttttt. 

[0 0 3 3] ^©J:5tL"C»€>*t6JS«»^6**« 
>T ->vxti L -/< y :/±jjtE*fc«Wfl1-6 - £ 

loo 3 4] ua»fc*jM3K**.tf, ±Kmn®#x 
m+z*&&&mwzxmm&fc£ j £x l — < y n-r ^> 

iE«)**Srt?«:, ii#W20-»40 , C, #*L<f4» 
"2-5^3-5X(0^iapTl?WT^^ 
I 0 0 3 5 ] *ttRS«^fc WW** C £ 5R» 

L Jl! v > 6 r t & V # 6 £ & 

G» L 5 v£*<£o=> y *S!iW3S 

©BSfMfcfc, 4>*< 

[0 0 3 6] L*LT#«Hfc«*.«, (1) ±B»* 
WKfci-SL— f yo-<^>«>«Bt*, (2) ±SB## 



i#Xllt©.B3HI:ft©«STi:, 'Xtt^-^ 
*:**i-S*tt»S»*lc-C»*RiS**-C L-/<y y 

us: t 1 1- a l - ✓< y ><dw% 

[0 0 3 7] ±15 Lit. 5 *ttR«*tt, fcf 

y»*> y y**, asta^ 

[0 0 3 8] **wtctt5 f yo>f»yyxttL-/< 

£r&<Ot:fci9T*fc£ : (NH 4 ) 2 S0 4 2 g/l ; K 
H 2 P0 4 0. 5 g/l ; K 2 HP0 4 0. 5g/l ; 
MgS0 4 -7H 2 0 0. 5g/l ;FeS0 4 - 7 
H 2 O 20ppm;MnSO 4 • 4-6H 2 O 20 
ppmW«pH7. 6 

[0039] yo-fe/yxttL-^y y 

srcttfcv^ #tfi^)**SrSlplcLr-jRlc: 1-5 0 

% (wt/vo 1) , #£L< 1*2-2 0% (wt/v 

ol) ottHAoftftriMii-s ±12 u 

sot;, #*b<tt»3o-i&4 ot:©fi*-cii«»i 
[0040] 5 l ->r y wonssftjc 

[00 4 i] L-^yo^^yS)t(:BU^ tR^s 

tt, ^^0. 1-20% (wt/vo 1) o«si5i-c 
(wt/vo 1) Srtt^-ffcWlD-rsfc, Bl^-CfcS 
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* y ^wr^* y ^Mff ; *^>*A»©7^ 

<DWi>-t h y 

[oo4 2] *9M£fB3L-/<y :/«>wtttK 

let, ^/V3-^i:**«t*s»*»S*L«>5>nL- 
L-/<y vSaHcRSLT^ *te 
SSfS«fo^/U3-^ji*tt, iiftO. 1-5. Oil 

[0 0 4 3] Lr«3tS*L-SL-Yyn^^>Xtt 
[0 0 4 4] 

yi/Wr!l^^ • 7 -2 3 3£3fcOTi? 

— rorcnrB ]~(xr xggZgZ2 ? A : 

- 2 3 3<ft£DNA<Djftffl 

H^frlftttibAWtt :|^2g, (HN 4 ) 2 SO 

4 7 g> K 2 HPO 4 0. 5g, KH 2 P0 4 0. 5 
g, MgS0 4 0. 5g, FeS0 4 • 7 H 2 06m 
g. MnS0 4 4~~6H 2 0 6mg, 2. 

$v200m> ^a^2 0g, jKSTki y ? h 

-2 3 3 (FERM BP-1 4 9 7) frttftWIJHft 
MSTJftftU SS#ft£»fco »6ftfcBttftlOmg 
/m 1 0>»*IC!J Aft^tf 1 OmM NaCl- 

20mMMJ^»« (pH8. 0) - ImM EDT 
A- 2 Nag* 1 5mlClgjBLt W:/nf^ — i? 
K ft , MMA*' 1 0 0 /i g /m l left 5 J: 5 

y !>Aft*j»»**S0. 5%Kfr5<fc5K»U 5 0 

* / a u *^A*RftWHI L> 1 0 #m 
^SWuiilfci, ^*fti8^»« (5, 0 0 ox 
g, 20m 10-1 2t:) U ±»H#ft#BU 

£2 



Rlt^hy ^AftO. 3M£fcS«fc5tCi&(raUfc&, 2 
«J^:**y-/ufti*o< 9£fln;ifc. 7KS<ir^^y- 
^■OlBlC#«E-*-5DNAt^9^»"C*#t 9, 7 0 
%3t^y-^-caa»Lfc«, &&Lfc 0 t#<bilfcDNA 
£1 OmMhSI^SflfM (pH7. 5) -ImM ED 
TA- 2Na»«5ml^M, 4 < C-C-8fe#fiU U 

[0 04 61 (B) m&!Lft<D$m 
±IB (A) )ST^l/^^fHA.77^MJ 
-2 3 3©£DNA*«<0 9O#i 1 ftMIHIME c oR 
iMBg 1 II 5 0 un i t s ftJflV\ 3 7t-Cll* 
|BJE*$-frfe£#WLfc. :<OEcoRlMBgl I 
I ##DNAfc¥»*«fc«fL *n-~>'^'<^*- 
PKK2 2 3-3 (7 r/WVT J: U*jR) ftMRBBf* 
Ec oR I -MB«L¥»**«aUfct©ft»^U 5 
OmMMJ^ttlftt (pH7. 6), lOraM^W 
V<< V— ;V X ImM ATP, 1 OmM M g C 1 2 & 
0«T 4 DNA^-f 1 un i t <0#fi6#ft WbnL <# 

[0047] (o h t Yu^^m^i y> p 

^ y ME 8 3 1 5ftJHWCt?ofc. ±B (B) ^"0^^ 

tifcy?^ K®*ftffiv\ *ffc#^>*Aifc (jou 

ma 1 of Molecular Biolog 
y, 5 3, 1 5 9, 1 9 7 0) CJ:9ilIIS^^x!) t7 
•3»lME8 3 15OTIciU T^tf>y>5 0m 
~g"ft^tf»«»iS"[KrHPOV7g, KH 2 P0 4 2 
g, (NH 4 ) 2 S0 4 1 g> Mg S0 4 * 7H 2 O 
0. 1 g N ^3-^2 0g, P>f->y20mg, f-T 

^lmg av*^ 1 6 g 1 y y VMcmm) 

[0 0 4 8] eco^«&±O^W»§r^i5fe(cJ:»)^ft:i§il 
U 5 KDNAftttWU 

Kft«»»*«eJ:9»»rU TifB-^^B«*»ft 
ffi^TSS^fctr^ 7 P 7^^ KpKK223-3(0^ 
$4. 6 k b<DDNAKWtlCflD;t, ££Jft2. 1 k b<0 
mM5NA«tfjMB*feiifc. #«ttlWRr«ttLfc*: 

^£#32. i k b<oDKAmK<Dmm&mmim 

ffoofco e©DNA«fr^«l«**9)KiSlftHftHl 

[0 0 4 9] *fe±E-Cfffc^9^ ^ Kft#S«K»* 
■C§J»fLT, 9JIW»Jfr<D*t*ftB*Lfc. *©tt*ft 

[0 0 5 0] 
1^2] 

K p K K 2 2 3 — I R 
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®mKO*Z& (kb) 



Sail 

P V u I 1 

EcoRV 



4 4. 
2 4. 
1 6. 



0 5 1.2 0.9 5 

2 2. 5 

7 



0. 5 



[0051] tfcnmmmizxvftft^vbivz^y 

fc*££tf*t£^#>2. lkb(ODNA»f)t- (Bgl 
13 -EcoRI»f)t) ^rHi-Ctfco 
[00 5 2] H3fefll2 

*JMf9io (d) #-c»e>jxfcr* Vu^i/WJ 
Kpuc i i 8MpUC i i vtem^ZV*?**^* 

? K»*& (dideoxy chain te 

rmi na t i onjl) (Sahger, F . et a 
1. , Proc. Nat. Acad. Sci. USA 
7 4 , 54 6 3, 1 9 7 7) |C<t 9 0 2 ti^ 

[0053] *otH£EW*<0*— :^y— r-f v*'? 
i ic*i-**Ryij«r*-*-6 3 3 8»tct 5 y k 

[00 54] g£8fcffl3 



OmMtll. 5ml, 28. 5ml 

K) 3 0ml trSjdi U *»JBfii LTa»&***lc 1 5 

[00 5 6] WMfto&Sfrit^ff tctl U 4tt?iod 

is, oooxg©a^im, ia«fe» 

SM>fflC#U MT-C5^, 15, OOOXg 
(OSS'MMfcfcJW, ^S^TlHl^L^o *Jlfc2«**>:n 

»Wk 15, oooxg(©S^li:wt, tHRfirSMK 

[0 0 5 7] ft«S:tt£E«S;M«. TE$*#[hy*l 
OmM, EDTA 1 mM ; HC \\ZX p H 8 . 0 i^PS 
90 2mli:gj»Lfc a tt«K(c«ft:ir^^AKK (5 
«»*©TEitt«ftl 0 0mll:Ifktv"?Al 7 Og 
«r**4*fc«) 15mltl0mg/mUf^^ 
^o^K^lml^MT, ««Srl. 3 9 2 g/ 
mlC^tt 1 21C-C*4 2^, 11 

6, 00 0XgOl.L^fl^ofc 0 

[0 0 5 8] ^7^^ KpBY50 3 |i##»«|ltK «fc 



RY3 0<Qf^~ 
(A) ^7^^ KpBY5 0 

^^^^ KpBY503ii, ywex^y ?a • 

ft-^IF012144 (VERM BP-251 

5) 0>^;^y^7^ 
^ KTfcO, #&B¥l-9 5 7 8 5*&«W;:ffi*«>*5 

[0 0 5 5] ¥-£f&#JfeAJgi$fi Wft 2 g , (NH 4 ) 
2 S0 4 7 g % K 2 HP0 4 0. 5 g, KH 2 PO 
4 0. 5g, MgS0 4 0. 5g, FeS0 4 • 7 H 2 
O 6mg*MnS0 4 • 4-6H 2 O 6mg. Pi 
^**2. 5g. *1f^y&5g. m>2 0 0/i 
g,lKf7^200M. ^3^2 0gWl 

n^iy^h/v} i y y h/Mc, ^vwry !>a • 
i foi 2 1 a 4%Kwmmm*v# 

IU #^1^10mg/ml(O 
m&\C y /^-^ ^trttWft 1 2 5 mM h y * ( t K 
n^yfvv-) T*yy*>\ 1 OmMOEDTAs 5 
OmM^a-^) 2 0ml«L, 37ttl^ 
K*$*fc. 5M(-7^y-SDS« [0. 2N 
N a OH, 1% (W/V) SDS) 4 0ml£8sdlUU 



^7^5 KpBY5 0 3€r*tf»ll*«r»fc. ^V>~CC: 

<nftffii&&#*<D'( y r s /w = — yi^-c 4 

*^KpBY503 ^^tPS^ffftlC 3 MS*8^ h V !7 A 
3 OmMfctRBDL^a, 2te*^*y- 
>i>*to^ -2 0tl«lLfc o r©*««rl5, 
OOOXgOit^B^ltTDNA^ttW**, ^ 
^KpBY5 03§r50/i g#fc 0 
[0 0 5 9] 

(B) '/=7^X K^^-pCRY30^M 
y7^U'pHSG2 98 (£S3tH) 0. 5 ji g KM 
$m%S all (5 units) £3 TtUBMBRl&S 

KDNA^il:MLt fftffi (A) 
■CMHLfc:/?** KpBY5 0 3O2|* g£ffi|$g?£ 
Xhol (luni t) §:3 7tt3 0^W^ 

[0 0 6 0] m%<n?yx* KDNA5MW*r«:at&u 
SWI»**«r3FfSttft-*-Sfc46«C6 5^1 0#ffi*Q&*& 

OmMMJ *$»fftpH7. 6, 1 OmM MgC 
1 2 . lOmM^^h-^ ImM AT PS. 
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t/T 4 DNAD^f 1 un i t lc*a ,t 5 

xi/x ytr-ayjMi o 9^vfT^h-t?/v gbb 

[0 0 6 i]r^fiMli3 0,ig/ml (ftttftg) 
lOOM/ml (MiS) OIP 

K) 100/ig/ml (**ME) OX-gal (5- 

a:**5g* NaCl 5 g&U«f*l !) 7 h/K p 
H7. 2) T3 7t[:t2 4W^iL, £Wt*tLT 

DS& [T. Maniatis, E. F . Fritsc 
h, J. Sambrook, **M olecular c 
oloning" (1 9 8 2) p90-91 •JRQ IC <fc 

10 0 6 2] ~?7 ^ ^ KpHSG298cOS 

a I I^fSiC^y^^ KpBY50 3S^(D^4. Ok 
bO^tfa^A^ftfc:?^*^ KpHSG2 98-o r 

i^#f)tit *icP«<0Mfc«rfflv\ Mie (A) ^-C 
'#bttfe^7^^ KpBY5 0 3DNA&#JP£g*?fSKp 
n I&t^Ec oR I {ZX®.mLX'&bthZ>$)2. lkb 
ODNA8r)r£r_hia:/7** KpHSG298-o r i 
(OK p n I WE c o R I p-^^^L, 7"? 

*S K^^-pCRY3 0«Lt 

[0 0 6 3 ] jttfcflH „ 

■fy^x k p cry— i R<Dft&Rx** » *mmm^<D 

£A 

^Jfe#JlO (C) ^-e#^ixfe^7^^ K p K K 2 2 3 
- I R 5 u g &#JI&iMf B amHI^Sunitsl 

v\ 3 7t-emfflss£*£#u tfc 

to^ Ec oR I y (£«jS*$*JR) 1 m 1 

fcttfrU SOmMhy^ifi (pH7. 6) , 10 
mMm^W h-/K ImM ATP, lOmM 
MgC I 2 *5<fctfT 4 DNAy^fl un i t©#^ 

JMraami, (#*»«o»*tt**«*T?*>s) , 1 2<c 

-Cl 5l»IBS«***fr&*-frfc. 
[0 0 64] i(ODNA«rfWRR»*Ec oR I 3un 
i t sSrffi^3 7^-01 i«IBKrt:S-fr5>WLfc tot. 
£tfc#l3<P (B) mxftbtitz^y** KpCRYSO 
1 M g Sr*B»*E c o R I 1 u n i t 3 
7t:-Cl«rflBSitES*»*Lfct>©*a«&U 5 0mM 
(pH7. 6) % lOmMm^^ 
^3 7*7*^ 



->K ImM ATP, lOm-M M-g C 1 8 &£&T 
4 DNA'J^-fl un i tO#rit»<raaiOL 
0««fiS&«g-?fc*) , 1 2*rci SBflBEte** 

iljflE^i^x ytr-^yME831 5t*frJMHElfcU 
*t^^5 0Mg/ml &£friBiR#tt (K 2 HP 
0 4 7 g. KH 2 P0 4 2 g, (NH 4 ) 2 S 0 4 1 
g> MgS0 4 • 7H 2 O 0. 1 g, ^3-7 2 0 
g, n^>V20mg, f7>yimgM*^16g 

[0 0 6 5] io«H*±o±**S:#ifejcJ:9K*«« 
U tt«K£9:'?a5 KDNAtrftUU 

8. 6 k bCODNABrJtKflDx., *££2. 4kb 
[2. 1 k b ; 7tbt Kn^r^y^ nl/^^ 
-tf«r*tri&>i\ 0. 3 k b ; t a c^o^^ (pK 
K2 2 3-3&*) 3 Sr*tP«ff«*) <0#ADNA»#a* 

[0 0 6 6] _bl5cO$Q<P$i$n^7 p 7^$ KDNA 

•77/UMJ-23 3 (FERM BP- 1 4 9 7) 
7^7^$ KpBYSO 2|&*t*£l 0 0ml <D|ftI2Aig 

*-c#*»sMoa*"c»iiu, ^-^y^GSri^* 

h/mllCftSASlcWiiLT, $e>(C2^rBQKS«ll 

(2 7 2mM Sucrose, 7 mM KH 
2 P0 4> ImM MgCl 2 ; pH7. 4) KXfm 

ffi**fcBMU 0. 7 5m! ommt. Wl&X'&blfr 
fc^iKDNA««5 0ii 1 tSrtB^U **KT 
2 05>ffiil®LfCo ^-y/<^t- </<-f*9Mfc» 

£>E^T. 2 5 00tf/l'K 2 5#iFDtCKJtU /*JU 
**Wto***K2 0$MBIMHLfc. ±tt3m\<om 

&Ammz&i>3ox:izxitifK#m&, >^ 

1 5 tx g/m 1 (ftfegft) «:-&tf«rl2A#^»»IC* 
*L3 0trC2^3BflB««Lfc. aj»Lfc#-^^> 

yHtttftj:*. Mfanifefli 3 (a) mz&m<»jfm&m 

we:/?** KS:#fc. :^77,^; Kfr#*MflKI»* 

TSW>*3fc^-r. 
[0 0 6 7] 
[*3] 

Kp CRY3 0- I R 



mm**)*** (kb) 



E c oR I 
Kp n I 
B amH I 



8. 
1 1 . 
1 1 . 



6, 

0 

0 



2. 4 



Sma I 
Sac] 
Xh o I 



6. 2, 
8. 4, 
11.0 



4. 8 
2. 6 



loose] hfcww»m^&vmwL>5ttt>ixz>-?7* 
p cry3 o - 1 R(D$mmmwm&&®*m3\c7jk 

-T 9 4*>\ /7^-; KpCRY3 0- I RKcfc^gfe 
S^ftfe/l^'**^!) • 77^AMJ 2 3 3-1 

*X¥X*ttffiffl.3»rfc, Vri65^3^4 0W-C3tte# 
f :FERM P-13509t UT^^nTV>5 0 

[00 6 9]iM5 
7*7*^ Kp CRY 3 0- I R<D££f£ 
ftflfg^Aigifcl 0 Om 1 £5 0 Om 1 f£^77^^|: 
1 2 O'C-Cl S&inmtttMLitb<D\Z. £fk 
«4"e#fc»Jt(E**^^^^^ , J #A ' 77^AM 
J 2 3 3- I R&te^U 3 0tlCT2 4f$H3S&tt£ 
SrffofcflL H*iatlWtfcA**10 0mlt5 
0 0ml*Hft7 7^3iC^U 1 2 Ot:-?l 5#ffl 
tftHLfcfcG)^ lml^j50cel ls^l: 
4*J:5fcW»U- rat<3 0ttt2 4WIH»l 

5tfg/ml W#J^a^LfcA#*ft 

»U 30^X1 0«tiif3n=-^^yhL 
EH 

ATG GCT ATT GAA CTG CTT TAT GAT GCT 
Met Ala He Glu Leu Leu Tyr Asp Ala 

1 5 
CAG GGC CGT AAG GTT GCC ATC GTT GGC 
Gin Gly Arg Lys Val Ala He Val Gly 
20 25 
CAC TCC CAG AAC CTC CGC GAT TCT GGC 
His Ser Gin Asn Leu Arg Asp Ser Gly 

35 40 
CGC GAG GGC TCC AAG TCC GCA GAG AAG 
Arg Glu Gly Ser Lys Ser Ala Glu Lys 

50 55 
GTC AAG ACC ACC GCT GAG GCT GCA GCT 
Val Lys Thr Thr Ala Glu Ala Ala Ala 
65 70 
CTG GCT CCA GAC ACC TCC CAG GCA GAA 
Leu Ala Pto Asp Thr Ser Gin Ala Glu 
85 

CCA AAC CTG AAC GCA GGC GAC GCA CTG 
Pro Asn Leu Asn Ala Gly Asp Ala Leu 
100 105 
ATT CAC TTC GAC CTG ATC AAG CCA GCT 
lie His Phe Asp Leu He Lys Pro Ala 
115 120 



1t c 

[0070] *i-^<{i/>m*&s:vmma 

[0 0 7 1 ] 

m?m^ : i 

ffi^Jtf>££ : 1017 
&$\\<nmW : Genomic DNA 

ex 

: MJ233 

#H8£^1-f2^ : peptide 
#&ftit : 1-1017 

[0 0 7 2] 



GAC GCT 
Asj> Ala^ 
"l6 " 
TAC GGC 
Tyr Gly 

GTT GAG 
Val Glu 

GCA AAG 
Ala Lys 

TGG GCT 
Trp Ala 
75 

ATC TTC 
lie Phe 
90 

CTG TTC 
Leu Phe 

GAC GAC 
Asp Asp 



GAC CTC 
Asp Leu 



TCC CAG 
Ser Gin 

GTT GTC 
Val Val 
45 

GAA GCA 
Glu Ala 

60 
GAC GTC 
Asp Val 

ACC AAC 
Thr Asn 

GGC CAC 
Gly His 

ATC ATC 
He He 
125 



TCC TTG ATC 
Ser Leu He 
15 

GGC CAC GCA 
Gly His Ala 
30 

ATT GGT CTG 
lie Gly Leu 



48 



96 



144 



GGC TTC GAA 192 
Gly Phe Glu 

ATC ATG CTC 240 
lie Met Leu 
80 

GAC ATC GAG 
Asp He Glu 
95 

GGC CTG AAC 
Gly Leu Asn 

no 

GTT GGC ATG 384 
Val Gly Met 



288 



336 
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GTT GCG CCA AAG GGC CCA GGC CAC 
Val Ala Pro Lys Gly Pro Gly His 

130 135 
GGC AAG GGT GTT (XT TGC CTC ATC 
Gly Lys Gly Val Pro Cys Leu lie 
145 150 
ACC GCA CAG GCT CTG ACC CTG TCC 
Thr Ala Gin Ala Leu Thr Leu Ser 
165 

CGC GCA GGC GTT ATC CCA ACC ACC 
Arg Ala Gly Val He Pro Thr Thr 
180 

CTC TTC GGC GAG CAG GCT GTT CTC 
Leu Phe Gly Glu Gin Ala Val Leu 
195 200 
AAG GTT GGC TTC GAG GTT CTC ACC 
Lys Val Gly Phe Glu Val Leu Thr 

210 215 
GCA TAC TTC GAG GTT CTT CAC GAG 
Ala Tyr Phe Glu Val Leu His Glu 
225 230 
TTC GAA GGT GGC ATC AGC AAC ATG 
Phe Glu Gly Gly He Ser Asn Met 
245 

GAG TTC GGT GGC TAC CTC TCC GGC 
Glu Phe Gly Gly Tyr Leu Ser Gly 
260 

AAG TCC CGC ATG AAG GAC ATC_CTG 

Lys Ser Arg Met Lys Asp He Leu 
275 280 
ACC AAG CGC CTC ATC GCA AAC GTT 
Thr Lys Arg Leu He Ala Asn Val 

290 295 
GGT CTT CGT GCT TCC TAC AAC AAC 
Gly Leu Arg Ala Ser Tyr Asn Asn 
305 310 . 

AAG CTC CGC GAC CTC ATG AGC TGG 
Lys Leu Arg Asp Leu Met Ser Trp 
325 

ACC GCT TAA 
Thr Ala 



TTG GTT 
Leu Val 

GCA GTC 
Ala Val 

TAC GCA 
Tyr Ala 
170 
TTC GAA 
Phe Glu 
185 

TGC GGT 
Cys Gly 

GAA GCT 
Glu Ala 

CTC AAG 
Leu Lys 



CGC CGT 
Arg Arg 
140 
GAC CAG 
Asp Gin 
155 

GCA GCA 
Ala Ala 

GCT GAG 
Ala Glu 

GGC ACC 
Gly Thr 

GGC TAC 
Gly Tyr 
220 
CTC ATC 
Leu lie 
235 

TCT GTT 
Ser Val 



CAG TTC GTT GAT 432 
Gin Phe Val Asp 



AAC TAC 
Asn Tyr 
250 
CCA CGC 
Pro Arg 
265 

ACC GAT ATC CAG 
Thr Asp He Gin 



GTC ATC 
Val lie 



GAG AAC 
Glu Asn 

CAC CCA 
His Pro 

GTC AAG 
Val Lys 
330 



GGC AAC 
Gly Asn 
300 
ATC GAG 
He Glu 
315 

GTT GAC 
Val Asp 



GAC CCA 
Asp Pro 

ATC GGT 
He Gly 

ACC GTC 
Thr Val 
190 
GAG GAA 
Glu Glu 
205 

GAG CCA 
Glu Pro 

GTT GAC 
Val Asp 

TCT GAC 
Ser Asp 

GAT GCA 
Asp Ala 
270 
GAC GGC 
Asp Gly 
285 

ACC GAG 
Thr Glu 



ACC GGA 
Thr Gly 
160 
GGC GCA 
Gly Ala 
175 

ACC GAC 
Thr Asp 



CTC ATG 
Leu Met 
240 
ACC GCT 
Thr Ala 
255 

GAC ACC 
Asp Thr 



480 



528 



576 



CTG GTC 624 
Leu Val 

GAG ATG 672 
Glu Met 



720 



768 



816 



ACC TTC 864 
Thr Phe 

CTT GAG 912 
Leu Glu 



960 



GAG ACC GGC GCT 
Glu Thr Gly Ala 
320 

GCT CGC GCA GAA 1008 
Ala Arg Ala Glu 
335 

1017 



IB2] 2. Ikb^^ODNAi^ 

ims) *ftm<ry?7*% Kp cry 30-1 r^jer 
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imi] 



im2] 




(si) int. ci. 5 _ ^suie^__ jt^i#^__ fj &mm^&m 

C 1 2R 1:13) 

(C 1 2N 1/21 

C 1 2R 1:13) 
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<19>B*H*KI? (J P) (12) & H fft & Wi (A) <ll)*frUi«£M»9 

#18^6-277073 

(43)&I§B ¥#6^(1994)10.3 4 3 



(51)IntCL 5 




F I 




C 1 2 N 15/77 


ZNA 






1/21 


7236— 4B 






15/31 








// (C 1 2N 15/77 










9050— 4B 


C 1 2N 


15/ 00 A 






Km* Sf#3t*>&8 OL (£10H) «*Hlcft< 


(21)Ofl»^ 


1WF5-7l7fi7 


(71)aiBA 


000006057 










(22)diiSB 


5 ¥0993) 3 £30 B 




*fi*H4tBBEA©rt=TB 5 #2^ 






C72)4M» 










K»!IH8i[«HfiW+*8TB 3# 1 ^ 














C72MHI!* 










8 T§ 3 # 1 ^ 
















*JII £ a Jl 








SWPMBf^Hiiw** 8 t@ 3 * i 














(74)f<fflA 











(54) [JM4>«ft] Se«<7>>^>Xi3^«^a>vS/+r;«^3--Ki-*ite^DNA 
(57) [KM] 



[fllJ*] ^l^^^T U £A • 2 3 3 

Hty^^f- ( s e c E) il^DNA^il, & 

NA«r#1"63 y*aMi«rt"CK**^9^$ Kp CR 
Y3 0-S e cESr«^Lfco 



[11*912] HWBay+aUBB^yuif/^yS *A 
- 7 7/^^(Brevibacterium flavum) MJ-2 3 3Tfc 



[9**5] 



[ft**3] -fey^^r- (secE) 
&*>! 1 fCfS«fetf)fcfc^DN A„ 

GTGGGAGAAG TCCGTAAGGT TATTTGGCCT ACTGCGCGCC AGATGGTCAC GTACACCCTT 60 
GTGGTTTTGG GATTTTTGAT TGTTTTGACC GCTTTGGTGT CTGGTGTGGA TTTCCTAGCT 120 
GGTCTTGGAG TTGAGAAGAT TCTGACTCCG TAG 153 
T»ar$y»E^J«r^tf«e««r3-K IH*9H-4«>V^i'*t3ft»fcE««>»e^DNA : 

Val Gly Glu Val Arg Lys Val He Trp Pro Thr Ala Arg Gin Met Val Thr Tyr 

l 5 10 15 

Thr Leu Val Val Leu Gly Phe Leu lie Val Leu Thr Ala Leu Val Ser Gly Val 

20 25 30 35 

Asp Phe Leu Ala Gly Leu Gly Val Glu Lys He Leu Thr Pro 
40 45 50 



**a&DN a K*^6tciettcommx^ 

IK** 8 ] ?s** e ^fcii 7 ic?a^coim«^^7 ^ 
s KWMrt*, =* y *2»as 0 

IKHoWKftM!] 
[0 0 0 1 l 

-K-*-5*e^DNAJCBB"TS. *e>lw»U<tt, ®6 

go ^^D^> 3 ^wy -sra- K-t-aatfi 

ecE) it^{cBg-t5 e F7^p^'>3 

-fSitfc^DNAj r±, SfiSoN^v^ny- >3 y 
^^y-«r«fiM-5fieK«r=- K-raJte^-DNA 
W±CD*D< .sec E»e*-tt«eK<B h 

««4*lt^6 mmm, 112, <6). 349, 1992) . 

[0 0 0 21 

V^Tti. ±HTx'>i!)tT'3l) ( Escherichia co 
H) «rfl-<*fcbrW*ASJta<)feiXT*Ji9 [Annual Revie 



wGenetics, 24, 215-248, 1990 ; Annual Review of Bio 
chemistry, 60, 101-124,1991] % I6S©F7^d 
>r-: ^3 >lCM$--rZ>fcfc*k LX. s e c A [Journa 
1 of Bacteriology, 150, 686-691, 1982] . s e c B 
[Journal of Bacteriology, 154, 254-260, 1983] , s 
e cD [Journal of Bacteriology, 169, 1286-1290, 19 
87] , s e c E [Genetics, U8, 571-579, 1988] , s 
e c F [EMB0 Journal, 9, 3209-3216, 1990] , s e c 
Y [Nucleic Acids Research, H, 2599-2616, 1983] 

ecA, Efeit;YieWiSf<Oh7^D^> 

TV^ m&(DkZZ>, s e c Efc&FlCOV^tt^v- 
sUtr-nJJ gl&COfcfcT- [Genetics, H8, 571-57 
9,1988 #f$] , &iLWf-frX • V-fTA'* ( Bacillu 
ssubtilis ) E±3*Ofc&?- [B*Jftg{fc^£5fc> 67(02) , 

P 137, 1993 #fl&] StlTt^^O©, X 

*±**TaSfft«lK-C«>5=iy-*a!J»Kft*Os e c 
E fcfimcol £ HT V ^ t \ 

[0 0 0 3] 

T5/t!)-©«fflif!ioiotLr, y*®jm 

=»y*a!*iK**©h7^i3^— ^a^v-7-y 

h 7 p * - > 3 x-r w y - ii =i y * v+ 
ft\cmm Lte\<*Zkt>*mtt£tLX^&zkti>e> [Molecu 
lar Microbiology, 4, 305-314, 1990 ; FEBS Letters, 
273, 75-78, 1990 #RR] , *(RJiX*tt4»C*5^T 

I0 0 0 4J 

^^y-*r = -K1"«Jie-T-DNA»fcJR+-6 s e 
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c E«g*PN A r*Ktf#U *%W*$g 

y—fca-K+SJt&^PNA. (2) RlfifDNA 
dS*A**tfc»*^7^5 Kx RXfi (3) &*&&;t:/ 

loo 05] S6s^h7^p^ ^3 y^vty- 

T&S s e c Efce^DNASr&fcDN AUrfr (£*T- 

«^P>HSl*t--5S**f^^-W«rWT»ci*-<5 : s e c 
Elfi^DNA^tfDNAlfji- (AKfr) I*. 1E = 
!J*&ML «xtf^Wfy!)A'77^ (Br 
evibacteriuia fiavum ) M J - 2 3 3 (FERM BP-1497) 

[0 0 0 6] AffcMlcrt. ^f/i/^ry!>A.7 
7/<AM J - 2 3 3«e«>«IMi^e>ttttlc J: 0 &&#D 



ftMHKff. E c o R I *ffivvt5S±#*M-S. 
C l 1 8 (£&£ttH) l:»AU 

*9W*9£M* !>t 7 ^djmio 

s e cEite^^iSJiW^DNAEMi^n-yt 

J - 2 3 3fcfettlca*r*J* AA»tf*«MRU ft# 
•TSrt^-e^So roJ:5lcLT#€>iV&A0rJf'G>- 

3 SM6^ftft«ePNA«rWPM» E c o R I 
##UT#kftS*#£#J0. 6 kbWDNAiW 
tfbtl*. :OW*ft0.6kb©secEi6fD 
N A fe^tp D N A»tf *««MMM-?»NF L*: fc # <D 

[0 0 0 7] 



1* 



N s p ( 7 5 2 4 ) V 10.15. 0.45 

Nae I 1 0.25/ 0.35 

P v u II 1 0.5 5; 0.05 



[0 0 0 8] *S3 % *HH»fc*5lvrM:. DNAKr^X 

flciirtsitf 5%#y7* y/ur 5 Ky^««*ftfc« 

phage) g)DNAfrWPBi>* H i n d III"Cfl3ErbT#P> 
ti*»^«E»^D N AWr^frWftfcffl^fe £ R-<07 

xi/i !J tT • a !)©7 7>f 'iy^l 7 4 77-^ 
(0xl74phage) (ftPN A£fflJt%ggj|S H a el ll^Er 
ur»bns^4ttto<0PNA»fK'«r»WI-ffl^^i: 

fc*<3€\ *Jx-eH«WfPNA»fK-Xli^^$ K©# 



£ 1 k b^Jb<D»r 

tftcol *T tt 1 %7# p — * £ 6«[«r« 

fflu 1 k b*j«o^tfKo^Ttt5%#y7* 

y^7S Ky/Ht**llHCj:5««:«RffiL^ 0 
[0 0 0 9] ±15^utf/<^r y *A • 77/^ 

MJ - 2 3 3ttfe»PNA»jWBW* E c o R I 
LT^<bft6*t£#}0. 6 k btf>DNA0rJtKo^T 
J** *OJUHB?!l«r^9^5 KpUC 1 1 8*fcttpU 
CI 19 (SSSttll) tJH^fcS^*-*^*^** 
K#i!3& (dideoxy chain termination^ ; Sanger, F. 
fe, Proc. Natl. Acad. Sci. USA, 74, 5463, 1977 # 
BR) IC«t!3*^tfco **tttr«v^*36LfcJ:BDN 

AmK<ommB&wizft&+z*- y -f-f >-^^ 

U-A$rS^s e cE3te*PNAtt«*EJ!l*r*SL 
fcU^ »aC^PNAtt«BEM*©EW#-»U- 

jp-rentritu soiB«)r§y*«:3— Ki-^i so 

»«OA(ffrtt, y *ffl«ftft*DNA^e> 

SHI£*tfcPNA0)*fce>-*\ a*«V\fe*t6PNA* 



stenrl Plus) £/f§^T<&j£ LfcDN Atfcot <t 
AM J - 2 3 3<a&£ttDNAa><b&#£;h^ rt>oIf£ 
NAlt s e c Eitfif XM^WttirllffM^tH^ 0 ^ 

v vttiitz fc**# J*A S tvtvc t> «): < * 2 <btc ttJBS 
[ooio] ^i^o A^fK-fi, #i;ttf ^-v- y t r • 

< £fc_-fr:^*0'^*-K#AU 3£-<;7*-£ 

2 Ot^te^W^IEft^v'^ 'Jtr'3!)PS163 
tfc [EMBO Journal, 10 (Np7), 1749-1757, 1991] *M 

-{z&Ai'zz.t^m, =*y*mmmftx-s e c Eit 

3-210184^ttfcGft«>:/7;*£ Hp CRY 3 0 ; #08 
¥2-276575^«UCte*W>^9* 5KpCRY21, p 
CRY2KE, p C R Y 2KX, pCRY3K pCR 
Y3KE*3.J:tf p CRY 3KX ; #Bfl¥l-191686^§-£?$R 
fcB«*>^?*5 KpCRY2*5j:tfpCRY3 ; ftffl 
Bg58-€7679^-^(C|e«0 p AM 3 3 0 ; 4$0H8g58-778 
95#^^^ie^C0 p HM 15 19 ; #HfjB858- 192900-8* 
^WcaB«Op A J 6 5 5. pA J 6 1 Ifcitfp A J 
1 8 4 4; 4#&flBS57-134500-^(rfE«<Dp CGI ; «M 
BB58-35197#&«fcB*G>p CG 2 ; 45080357-183799 
«^«JCi5«<OpCG4*5J:t/pCG1 i«*»rr«^ 

ti^7^n'^^-am =v*Mmntoxy* 
y*$ v<DimmMm*:m&m&*bav*mfimto 

^tz— tm\^n^<s w%.\ty*y*% kpcry3 

0, pCRY21, pCRY2KE, pCRY2KE, 



pCRY2KX, pCRY31, p C R Y 3 KE:fc Itf 

p c r y 3 k xmwmic&m £ 

[0 0 12] ±12:/?*^ K^^-pCRY30!ri 

^^^^-^i^ ( Brevibacterium stationis ) 1F012144 
(FERMBP-2515) frbzfy* 5 Kp BY 5 0 3 (#§fi¥l 

-95785-*4*##Jfl> DNA$r»W1-^ 0 fflfcHSJl 

feDNAO-»t<BR8B* Xho I TflErbT:/?^ 
KO«$|ii^«^B36ii^$r^t?^#^^4. 0 k 
bfODNABrtf («fi«t&««) SrfflflbBU » 

WDNA^)3»*«riai«B*E_c_o R 1 *><fci mp n 1 t? 

££*$2. 1 k bCDDNAfcrtf (ftftftriMMM) *<> 
^Q^ffi-To iLT, -tlb<DMK*7yX* KpHSG 
2 9 8 (SfijtttB) O Eco R I - Kpn I SMfcRtf 

^^- P cRY3o*n«t5; t-as-ctSo 

[0 0 13] **W<OA»fr«r±|B^«^bfc^9^^ 
K-<**-lc*A1-*li:rt; % 0i;ttf&:/7^ Y*<9 9 

T— tfT^3® t T??t^ t -fS fcfiaiS *7 *>:/ 
*-DNA£«^Lfc«, DNAy^f»J:»3p| 
#&*tt***itf,fci\, «W©Aim7^^ Kp 
CRY3 OKiSA-raKI*, *T^7X^K P CRY3 
Q^J» Ec o R I \C£*)®imLX\*mXM$lZ 
Jfc_ii.fc.HMB jjl c_E i_£:£D N A _fcStf.D.N. A®r 
(ABrtf) £DNAy (?T£&£tfixtfcfci/\ _o 
£5 KLT&7*$Hfc:/7*S KpCRY3 0tC*$glE 
CD*#£#J0. 6 k bOAWfr&WALfcim*:/?* 
S KiSr, pCRY3 0 - s e cE^U, 7'7X^ 
KpCRY30-se cEOM^^ICoVNt 

[0014] w^cj;^^^ ? YxBmmv.%* 

r!J*)A.77^MJ-2 3 3 (FERM BP-1497) , y* 
!7A • 7 7/<AMJ-2 3 3-AB-41 

(FERM BP-1498) , 7*U^^7 y • 7 7^AMJ 
-2 33-ABD-21 {FERM BP- 1499) , *5j:UJy^ 
fcT/^^-r y £A • 77/UMJ-2 3 3-ABT-l 1 

(FERM BP-1500) feilS. ft*, ±C© FERM 

BP-1498-1500 t^l^T FERM BP-1497 *W&b LTfc 4 
0 , FERM BP-1498 »f„D L - a -T % J ttMH- 
«WtCfi-^$tvfc^^/-/vS{b1-^ (^Bg59-28398 
*^«JB3-4«*BB) % FERM BP-1499 mtD-a- 

esK-rr ^ y—vmm&mfm (^^5861-17799 

3#^«#BR) , ^.ttK FERM BP-1500 ftliL-a-T 
^ /gS^h^V^r^-T— ?1K*§1_KM* (#^BS62-5 
198-9^«#)H) T-^6o ±B«_i*<ottfc, -yixfc^ 
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!) !7A • 7^-7^^ ( Brevibacteriuroammoni 
agcnes ) ATCC687K m ATCC13745. m ATai3746 ; :/U 
tf/<^ "f y £ A • f*/* y # ^ A ( Brevibacterium divar 
icatum) ATCC14020 ; ^l^e/^f !l • 7^ F7r 
— 7* ^ A ( Brevibacterium lac tofermen turn ) ATCC138 
69 ; =i y^/^r!i £A • ^A'* ^#A ( Corynebacter 
ium glutanricum ) ATCC31831 **r*^«^tfcfc LT/flV^ 

[0 0 15] **5, iiHtyu^ry *A • 7 

{£#1-<5:/7*^ KpBYS 0 2 (**&BBg63- 36787-fH* 

■C, *(OJ: 5 KfflliO^^^KpBY 
50 2$r^«r fcdSS*U\ ^7^5KpBY5 

»WlC»5fe-rSCfcfc»rttT*>5 [Bact. Rev.36p.361 
-405 (1972) 0 Jbffi:/7*5 KpBY5 0 2U 

?t±^Utf^^r y 17 A • 77/^MJ-2 3 3tf>£W 

tt$G±\m&-rzm&. ai^iso. 2-50 ug/m\ 

U »3 5t:-C»2 B**-r&. #P,Hfc3P=-^e> 
#**ict^9^5 K»BJ»fftrtrv\ ^?KpB 
Y 5 0 2 d5»**n-CV^<5«c«:»^-r5 0 C<D-iI*>« 
flsfclj;?). 7*7^5 KpBY5 0 2^*§ilfc^Hi' 
✓<^y -7 A • 7 7/UMJ-2 3 3*^»«^^>n 

[0016I ±ta^{cj:i9#p>^6^utf/^xy 17 

A • 77^AMJ-2 3 Z&mmfo&tbtty?*^ KIC 

J:t;x;u^7'*n f/^7 ( Emrinia carotovora ) id 
OV>r^af>nTv^i9tC [Calvin.N.M. *5Jltf Hanaw 
alt.P.C. , Journal of Bacteriology, 170, 2796(198 
8) ;Ito,K. ,Nishida,T. jo<tt/ Izaki.K., Agricultur 
al and BiologicalChemistry, 52, 293(1988) „ 
DNAa*«^</^««rii«t* [Satoh.Y. fe, 
Journal of Industrial Microbiology, 5, 159 (1990) 

LT»e>*l5 s e c E*e**ftffl4f&«:frt-*3 y^ 
S!*fl@§, «ittfyn^/^f !) !>A • 7 7 /^M J - 2 



fc, &«Ug±:LT, >»-*m*V *A, yv 

X$2> 0 roffe|Ct>> ^^>>, 

IC, I^j20-40t, #*L<tttt2 5t>-3 SlCOffl 
««H"CfT9o «Jft©pHf±5~l 0, 

-511%, 3Elc#*L<l±2^3**%-r**>S. 4 
fc, »«»Wflii«i-7 0IWT?*)$^ ^Ktt2 

^5 BIB, *fcff*L<tt3BR!Tfc*o ^< ttf P> 
ix«i»*«b^b3t^»li*lcj: 0*ftSrJR*t, s e c 

[0 0 17] 

<^Jft0H 1 > 

/l/tf/^f y gA • 77^AMJ-2 3 3&*<Ds e 
cEa^DNASrStfDNABW (A»ffr) g):7n- 

(A) 7*Hf/^f !l • 77^AM J - 2 3 3©i 

7*Hf/Vf!l ?A • 77^AM J -2 3 3 (FERM BP- 
1497) fc, ^WfeSA^i [*&J*:ffc3R 2 
g, (NH 4 ) 2 S0 4 7 g, K 2 HP0 4 0. 5g, KH 2 
P0 4 0.5g > MgSO 4 0. 5 g. F e S0 4 • 7H 2 
O 6mg, Mn S0 4 • 4~6H 2 0 6rag, §#S^* 
* 2.5g, XVZSm 5g. tT^V 200//g, 
£6fc^T S > 200/xg. ^3-7, 2 0g^IM 

icMBuc i i fc-r*] i i *-e««iiWB«**tf» 

A^ 1 0 mg/ml ©»*-e**i-S«* [mat :10m 
MNaCK 20mM h ]) ^<8*flS(p H 8. 0) , 1 
mM EDT A - 2Na] 1 5m i ICj»®Lfeo &mM 

Bfc^nft- fK*100 Mg/ml a>ftttBX-?K 
Adl, :^3 7t-eiW^a^Mfc 0 r 

ZXolzifctoL, soic-e6r*ni-<v^3.-<— hut* 

^ ^ii$:10-12t*C2 0m 5,000X 
■^icmi-t-'h? •7ASr^r©*a^0. 3MtWJ:9 
yt 0 /Hi^)IBfcflq5E+ SDNA£#7* 
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Lfeo #b*LfcDNAWu Jg« [*fij&: 1 OmM h>J 
(pH7.5K ImM EDTA • 2Na] 5 

[0 0 18] (B) m&z.7yx* KpUCl 1 8-s 
e c E co£iJ&! 

±E (A) a-Cttfc^l/lf^^f!) £A • 77/UMJ 
-2 3 3^DNA««9 0n l^l^ Eco RI 

5 0 units t3 7X:-Cl»nBLl&^X^±jm^ 
ft. WfcftfcDNABWtfc, W»*Ec_oRItM 

CI 1 8 (£igjgtt«) «*Lfc. rco^^ic, * 

ii^^anai*^ 5 omM hvxamm ( p h7. 

6). lOmM'W^K HK.lmM ATP, 
1 OmM MgC 1 2 , JoJltfT4DNAy if 1 uni 

*5 K«jft*:fflV^-Cs *ft*^!>Atfe (Journal of M 
olecularBiology, 53, 159, 1970 i£ <fc ») J^>rc 

ytr^u jmio9^ (fflgjsttto *mmmk 

U T^fcTfy ^5 0mg4tt5»i [hy^h>- 
10g, — X h^;* h^^b 5g, NaCl 5g 
*5J:tf5*^ 1 6 g€r*«*tc*»L-C 1 1 fc-f 3] te 

#*U 9 5 KDNAfctttiiLfc. 



n — 0 DN A W p L i 
sec Eit^JC^ii/jJffttSr^n- 

s e c Eatfi«»e>*ft*tiar 



^a-^$rT^7-< K 4 ^*^fAX (Applied Bi 
osystems) tt|g3 9 4 DN A/RNA^Virf-^if-^ 

Glu Val Arg Lys Val He Trp Pro Thr 

GAR GTI CGI AAR GTI ATY TGG CCI AC 
(gB^iJtk RI2A£rt:l*G, YttC*fcttT«r^U - 

^ V. I Kfrf^^Wy '>X$r^i" 0 ) £02 6me r 

U<»i<3fc6rt«rlElitLfc. 

[0020] T4^y^^ u-a-f- K^-f — t? (^satt 

^©5'*«y ^&g£[y- 32 P] ATPtJ:??^ 
TV y h— T^^VLfc [Analytical Biochemistry, 1 
58, 307-315, 1986] . W *^f-tf— ^ 
te, [Molecular Cloning, Cold Spring HarborLab 

oratory Press (1989)] fcftl^SSJfcLfc. ^0^* v 7 

KpUC 1 1 8<D±%£3. 2 kb^DNAlrM^ 
T\ ***iteo. 6 k bo*pA«^«r*i-5^ids«* 
billto ^<D±Z ZffiO. 6 k b^ADNAi/t^ 

*>ofc 0 iODNAKfr<OWK**«»^»B|^ai^ 

£TfBSB2&t::^-fo 
[0021] 
1^2] 



»2S T9X5F P UC1 18-secK 



mmmm 






BajnH I 


l 




Rc^oR I 


2 


3.2, 0.6 


P V u I I 


3 


0.2, 0.8, 2.8 



[0022] ±EMIW*<o«0»rK^icJ:9«tt#lt& 
HS^^^; K*\ pUC118-secEi#*l 

fee 

<H«fc|2> 

s e c EgC^SrfrfrDNAPffr (Afffjf) (Ojftggyj 
HJfcMl (B) «-C»?>nfcsecEiefDNA«r4 



tr±t£#)0. 6 k b©DNAWfrtCOl>T % ^tf>;fcgg 

sa^j^y^^^ Kpuc 1 1 8*yt(±puc 1 1 9 

i©i£*rJK) trfflv^i^^i/X^u^KMIftt (di 

deoxy cha int era i nation j£) (Sanger, F. Proc. Na 
t. Acad. Sci. USA, 74, 5463, 1977) K J: *K H 2 tC 

[0 0 2 3] <**«3> 
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pUCl lS-secE^^; i£gLE±l*Jj b7'^ 
y s e c Ett«agttgJHt^>t»A 

niswi (b) JS-r?®io*ntpuci 1 8- s ecE^ 

PS 163 (secEcsl5) 
[EMBO Journal, 10(No7) , 1749-1757, 1991] *mt* 
/l/V^AjEfc (Journal of Molecular Biology, 53, 159, 
1970) fcJ:!J«JME*U :M7>f->!)^5 0 
mgtSt5*^*» h^^h> 10g, -< 

hi** h?^ h 5g, NaCl 5g*5*tf*^ 
1 6 gfcfcfiMcfcjgfcLTl It-TS] KJMfcU 2 

W^rPS 1 6 3«i:*Alti*i:il2 ot:T?J&ilL 
U »*l:pUC 1 1 8 - s e c E^7^^ KWAL 
*mWbtltt. S Ktfc s e c E 

[0 0 2 4] <H*fe#|4 > 
p C R Y 3 Q 

(A) ^SKpBY5 0 3OlBl 
^7^^ KpBY50 3(l, ^Hf/^ry^A-^^ 
^3*-^* IF012144 (FERM BP-2515) d>fcfttt3Jxfcft 

95785 § -^«*CB«0*«fetCftV 'UK LfCo ^Hf^ 
_T 9^ A * 1F012144 **J*ftJfiA« 

i^[iart:m^ 2g, (NH 4 ) 2 S0 4 7 g, K 2 HPO 
4 0.5g, KH 2 P0 4 0.5 g> MgS0 4 0.5 g. 
F e S0 4 - 7H z O 6mg, Mn S0 4 • 4^6H 2 0 
6mg, S*«^** 2. 5 g, 5 g, fcT^ 

2 00m g, MfT^ 2 0 0 ng, ffVa — 
* 2 0g*«»*lc»#L/Cl 1 lim 

y z^-ast i omg/oi ©awtr**-*-* 
mtm ona : 2 5mM h y * (t rp*{o<^ao 

T^/>^>, lOmM EDTA, 5 0 mM 
*] 2 0mllC®«LT. 3 7 < C-Cl^F^SJ^^^o 
roSJT>^r^y-SDS« m& : 0. 2N Na 
OH, 1% (W/V) SDS] 4 0ml U ®^ 

js«fci»# y [5m y e o 

m 1 , m&tl 1.6ml, m%*2 8. 5 m 1 <Djg£«] 
SOmltrHtaU ^fefntT^b^TKWc 1 5#fBJ 

[0 0 2 5] »feixfc*(l*^*«:3t^*»c»U, 4t 
-ClO^W. 1 5,0 0 0Xg(na^(i(:ttU _t& 



HL i 5, o o o x g oa^ii:«Lr, 

-2 ot:ei«WMl*uyt, 4t-ciom 15, 

TE&mm 10mM h 

y*, 1 mMEDT A ; #Ifi&lCT p H£r 8 . OtCjjSHIG 

*: 6»i«WT ESlit 10 0ml IdBfct A 1 
7 0gWU] 1 5m 1 *5j:tfl 0 mg/ml 
^*J-*J$Jx7u-?4 Kffitlml «r«MtaU &?£<D$g 
Sri. 3 9 2 g/ml KWftbfco COffiKtrl 2*C"C4 

2 f$Gu> 1 1 6 , 0 0 0 X g ©ig'WMfctCtfc Lfc 0 

[0 0 2 6] KpBY5 0 3iltt»MRMK:J: 

•fJxX K P BY5 0 3££tf5HS«£#fco 

<D#@M£:$ic<7M yr^^r/w ^ 4 iEi«iSbT 

xf^!)^P7>f KfcttttMtirU •SrcO&lCTE&'ti? 
»:»LT8«rtffofc 0 roj: 5fcL,T»e>*ifc:/? 
^U'pBY5 0 3 «r*tf a»f 3 0m 

2flSP*«)3:^y-^«rWtaL, -2 0tTlW# 
1U, &?££l 5, OOOXgt^iirDNA 
Ztl^mUl^xyy^^ KpBY5 0 3 

[0 0 2 7] (B) ^7^n^^^-pCRY30(O 
fMt 

^7^U f pHSG2 9 8 (SJI&ttlO 0.5ngk 
#m&# S a 1 I 5units £3 7t^lf$fy3£j££-£ 
KDNA*rS£#*Lfc. MG 
(A) JlTpl«Lfc^7^^ KpBY5 0 3 2/igi: 
WJlRgmt X h o I 1 unit £3 7^3 0#fig&Jt>£ 
KDNA£8B##»Lfc. W**):/^*? 
KDNA#ft?fc)£jg<£U -toa^*«:6 St^l Oft 

ffif£(pH7.6K 10mMMgCl 2 , 10mMi? 
ft^WhwK 1 mM ATP*5j;trT4DNAy 
3tf— t? l unit fcft»J:5te#rt»*»ftU 1 6t: 
■ci5^y^-Hfc e :<o^ffl^tx^ 

^ytT-^yjMl 0 9 ay^ry h-fe/V (^?S^ti: 

fii) Sr^®«5lftb^ ^®^m®^«r, ^-^ft^ais-c 

3 0 Mg/ml G>#-J-W 100 Mg/ml I P 
TG(^fy7 p n^-3-D-f«7^ M^/v' 
K), 100Mg/nl ^X-gal (5-^o^-4- 

k) &£t* ufifife : h y ^ h y io gt mm* 

^ 5g,NaCl 5 g*r*«*IC»«|UTl 1 fcf 
6> P H7.2] 5rl^T3 7t-e2 4^HU 0 
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K£7 y-SDSfe [T. Maniatis, E. F. Fritsch, 
J.Sambrook, Molecular cloning (1982), 90-91 
lC£*>mto\*1t. Vk±.0>¥MlzX9. /7^5 KpHS 
G2 9 8 CO S a 1 I ffiJBgMkKT^ * $ KpBYSO 3 
kl**-r-5^:%Sj»4. Ok bOWf^#ASnfc^9 
^U*pHSG298-or i Mtbftfc. 
Srffl^T, ffilB (A) bfl1f77*% KpBYS 

0 3 frfMBRlMi K p n I MEco R I -eftfflLTftb 
tl6^#$J^2. 1 k b<0DNA«JS-«r±ffi:^;*S K 
pHSG2 98-or i <O Kpn I ^EcoR I »ft 

[0 0 2 8] <SSffi«5> 

^ KpCRY30-se c_E^jjgfe^T/jy^ 

X&ffll (C) Itfbn^7^U*pUC118- 
s e c E 5 /i g fr»JBlEK E c o R I 5 units <t 3 

(B) TO#f,ix^7^^KpCRY 
3 0 1 n g »»JRg>j|g E c o R I 1 unit^3 7t:T 

fco £«>JM*fc, ^tl-en«Oi:^«J[d5 5 0mM h 
y^^fi (pH7.6), lOmM^f^Kh- 
A\ 1 mM ATP, 10mMMgCl 2 , T4DNA!) 

l unit fcft*J;5fc*rt#MttDU l 2t-c 

x^y tr • = y JM1 0 9*Sr»«Cjlu 

v-^£r 5 0 n g/m 1 ^t?JS» [lafft : h V 7 
h> 1 0 g> * h^^r^ h^^b 5 g, NaCl 



[0 0 2 9] r©»*±fc**L"Ctfe»*r«SclcJ:!> 
»tt#|IU ^J:*)^^^ KDNAfctttaufc, 

^•ftfclbifll^TH^fcfc 15, ^7^^ KpCRY 
3 0<£*:t£8. 6 k b^DNABrtfiatox., *fr*o. 
6kb(D»ADNAl»rit^t>Jifc. ±B<o*n<P» 

KDNASr^v^r, a^aiww 

<t?o^: 0 7'l/e/^fy!>A'77^MJ-2 3 3 
(FERM BP-1497) ©^75KpBYB 0 2^« 
BA*« 10 0ml f^«ii5aM8«I»*T?«f3lL, 
£*tfc^-V!;:/G*ftlMflrTM unit/mi 
7lcttLT, £bli:2«r|fflS»##Ut, #Jto&X 

»«K [Wt: 2 7 2mM 7 mM KH 

2 P0 4 , ImMMgC L 2 ; pH7.4] 2 0ml(CTft 

0.7 5ml *r*HB^«ili:J:fJ»^7^$ KDNAS 
*5 0Mlt»*U 7K*ld2 0 5MM!«Lfc«, S*- 
V/sVUJ— KttiH) ©/^7*#S:2 5 0 0 

tf^K 2 5/i fdkmu ttSBtc^QiMBA^w 
K^^tr^Aitfe. /</^aiHiii; ^ 

i:2 0»MMifc o fcv>-c, &^<7)£fl:£giriEAi£ife 
3mll:»U 3 0t:fcTlBMMML-fc. # 
#ir#$r*ttSX 15 fi g/m 1 >f 
afflrtBA3H^J6Jfi|C«S L, 3 0 ICT 2-30 fflj&* L 
.fc. «rtB|glfe«3..(A)__«fcaE«<Z)^ifeSrffi^T. ffl3L 

[0 0 3 0] 
[*3] 





S3* 7-5*$ 


KpCRY30-secE 


MR** 




9Jffi»rfr^*$ (kb) 


Sph I 


3 


5.5. 2.1. 1.7 


EcoR I 


2 


8.7, 0.6 


Pat! 


2 


7.6, 1.7 


BamHI 


1 


9.3 


Kp n I 


1 


9.3 


[0031] ±mmw#m<om\mK\z.*vmkmb 


"C§f€#^ : FERM P- : 


n57 p 7^$ K$r, pCRY30-sec 


E£*4L 




tc 0 tt& % 7*7^n*pCRY30-se 


c EiCi 9712 


[0 0 3 2] 


SCte&^ftfc^u-tr/^-r y • 77/UMj 233 




-sec Eli. £#Jfto<tfftfJ|UTB 1#3^<DX£ 


BBjy## : 1 




¥3^9 aw 


fi*y<B«S : 150 



-8- 



h aft n is — : Bftft 
K^JOSSI : Genomic DNA 



flc* : MJ233 

&WL%&tW$r : peptide 
#£&g.: 1-150 



GTG GGA GAA GTC CGT AAG GTT ATT TGG CXTT ACT GCG CGC CAG ATG GTC ACG TACV 
al Gly Glu Val Arg Lys Val He Trp Pro Thr Ala Arg Gin Met Val Thr Tyr 
15 10 15 

ACC CTT GTG GTT TTG GGA TTT TTG ATT GTT TTG ACC GCT TTG GTG TCT GGT GTGT 
hr Leu Val Val Leu Gly Phe Leu He Val Leu Thr Ala Leu Val Ser Gly Val 

20 25 30 35 

GAT TTC CTA GCT GGT CTT GGA GTT GAG AAG ATT CTG ACT CCG TAG 
Asp Phe Leu Ala Gly Leu Gly Val Glu Lys He Leu Thr Pro 



40 45 

im 1 ] *j8W-e»e>nfc s e c e jftfi-r-D n a 

DNAWrfr<oiWR»*JcJ:5»iK^*H-T?*>*. 
im 2 1 *&mv&btl1t s e c Eite^DN ASr^ 



50 

tf, ^^0. 6 k b^DNA^IS^lJ^^ 
10 3] *%WV&L>tltlZf7 * * KpCRY3 0-s 



mi] 



[02] 




sphz rsa 
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< s Olnt.CJ. 5 

C '2 R , :13) mi ** F 

ci2R J;J3) ****wm 
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